We present a densely-sampled, homogeneous set of light curves of 64 low redshift (z 0.05) strippedenvelope supernovae (SN of type IIb, Ib, Ic and Ic-bl) This sample constitutes the most extensive multi-color data set of stripped-envelope SN to date. Our photometry is based on template-subtracted images to eliminate any potential host galaxy light contamination. This work presents these photometric data, compares them with data in the literature, and estimates basic statistical quantities: date of maximum, color, and photometric properties. We identify promising color trends that may permit the identification of stripped-envelope SN subtypes from their photometry alone. Many of these SN were observed spectroscopically by the CfA SN group, and the spectra are presented in a companion paper (Modjaz et al. 2014) . A thorough exploration that combines the CfA photometry and spectroscopy of stripped-envelope core-collapse SN will be presented in a follow-up paper.
INTRODUCTION
Stripped-envelope core-collapse supernovae (stripped SN) arise from the spectacular death of massive stars that have been stripped of their outer layers of hydrogen and helium. In this paper we present photometric data in optical and near infra-red (NIR) wavelengths for 64 stripped SN, data that we collected between 2001 and 2009 at the Fred L. Whipple Observatory (FLWO) on Mt. Hopkins in Arizona.
Stripped SN include SN of types Ib, Ic, and IIb. Type Ib (SN Ib) and Type Ic SN (SN Ic) are SN that do not show hydrogen lines (thus Type I), but do not exhibit the strong Si II absorption lines characteristic of SN Ia (Uomoto & Kirshner 1986 , Clocchiatti et al. 1997 . SN Ib show conspicuous lines of He I, while SN Ic do not. SN IIb change as they age: initially they show strong hydrogen features (hence the Type II classification), but over time the Balmer series decreases in strength, while the series of He I lines characteristic of SN Ib grows stronger (e.g., Filippenko et al. 1993 ). Finally, broadlined SN Ic (SN Ic-bl) exhibit broad and blended lines in a SN Ic-like spectrum, indicative of very high expansion velocities (Galama et al. 1998; Patat et al. 2001; Pian et al. 2006; Modjaz et al. 2006; Sanders et al. 2012) . SN Ic-bl are the only type of SN that have been observed in conjunction with long-duration GRBs (e.g., Galama et al. 1998; Stanek et al. 2003; Hjorth et al. 2003; Modjaz et al. 2006) . See Woosley & Bloom (2006) , Modjaz (2011) , and Hjorth & Bloom (2012) for reviews of GRB-SN connections. For a review of SN spectroscopic classification, see Filippenko (1997) .
Stripped SN have been studied less than SN Ia. These SN, however, are intrinsically almost as common per volume as SN Ia (Li et al. 2011) , and they hold vital clues about the death and explosion properties of very massive stars (Uomoto & Kirshner 1986) , and their nucleosynthesis products that contribute to the Universe's chemical enrichment (Burbidge et al. 1957; Nomoto et al. 2006) . The characteristics of the progenitor channels, and their link to each SN class and subclass are not yet well understood. Nor do we know which is the dominant process responsible for stripping these massive stars of their outer layers: models propose stripping may occur through strong winds (Woosley et al. 1993) , or binary interaction (Nomoto et al. 1995; Podsiadlowski et al. 2004) .
Several stripped SN have been studied in detail individually, beginning with the SN Ic 1994I in the nearby galaxy M 51 (e.g., Richmond et al. 1996; Filippenko et al. 1995) . Because of its proximity, it was well observed over many wavelengths and it is commonly referred to as the "prototypical" normal SN Ic (e.g., Elmhamdi et al. 2006 and Sauer et al. 2006) .
However, in order to assess the peculiarities of these explosions and to understand the characteristics of stripped SN, well observed SN must be evaluated in the context of a sample large enough to be studied with a statistical approach. For example, SN 1994I appears to be nontypical : Richardson et al. (2006) and Drout et al. (2011) showed that SN 1994I had a faster light curve than any other SN Ic in the literature and is a 2σ outlier of the overall distribution of light curves of SN Ib and SN Ic. Richardson et al. (2006) compiled light curves of 27 stripped-envelope SN from the literature, of which onethird had been found or observed with photographic plates. However, photographic plate surveys are strongly biased against dim SN or SN near the nucleus of the host galaxy. Modern CCD surveys, analyzed with image subtraction techniques (Smith et al. 2002) should instead be nearly complete, barring large amounts of host galaxy dust extinction.
A sample of stripped SN was presented in Drout et al. (2011) -D11 henceforth: 25 SN Ib, Ic and Ic-bl, observed in 2 bands. Eighteen of these objects were also observed within our program. D11 concluded that SN Ib and Ic are indistinguishable photometrically. Furthermore, from the peak luminosity D11 sets constraints to the 56 Ni mass generated in the explosion, and assuming that SN Ib and SN Ic have the same photospheric velocities, D11 derives constraints on the ejecta mass from the light curve shape. This pioneering study of stripped SN, however, presents data in just two bands and does not employ galaxy subtraction. As we show in Section 5, galaxy subtraction can be important for producing accurate light curves. Li et al. (2011) presented unfiltered light curves of SN that were discovered as part of the Lick Observatory SN Search (LOSS, Filippenko et al. 2001 ), including about 30 stripped SN (5 of which are included in this study). Those unfiltered light curves were crucial for calculating the SN luminosity function and the LOSS SN rates, however they are in a single, non-standard band.
A collection of UV light curves of core-collapse SN from SWIFT (Gehrels et al. 2004) , including 15 stripped SN (6 of which are in our sample), is presented in Pritchard & Roming (2013) .
Understanding the full range of massive star explosion properties requires the study of a large and comprehensive SN sample with homogeneous and densely-sampled data. Moreover, the current SN classification scheme, outlined above, is based on spectroscopy. As we enter the era of all-sky optical transient searches, with hundreds, even thousands of SN to be discovered each night (LSST Science Collaboration and LSST Project 2009), we will simply be unable to obtain systematic spectroscopic follow-up data of most objects. Devising photometric criteria for classifying SN without spectra is important (Sako et al. 2014 ). The first step in this process is to obtain well-sampled light curves of SN Ib, SN Ic and SN IIb.
This work presents a densely sampled, multi-color, homogeneous data set of stripped SN, supported and complemented by spectroscopic data (Modjaz et al. 2014, henceforth M14) . Since 1993, spectroscopic and photometric monitoring of nearby and newly-discovered SN at the Fred L. Whipple Observatory (FLWO) on Mt. Hopkins in Arizona has been undertaken by the HarvardSmithsonian Center for Astrophysics (CfA) 8 . Furthermore, the CfA conducted a parallel near infrared (NIR) photometric campaign with PAIRITEL at FLWO starting in 2004. While, due to their cosmological relevance, SN Ia were prioritized targets throughout the campaign 8 http://www.cfa.harvard.edu/oir/Research/supernova/ (Riess et al. 1999; Jha et al. 2006; Hicken et al. 2009; Hicken et al. 2012) , an intense follow-up program of stripped SN began in 2004, in addition to the SN Ia follow-up. Here we present photometric data of nearby (z 0.047) stripped SN collected between 2001 and 2009. In a second paper (Bianco et al. in preparation) we will present a deeper analysis of the sample, integrate it with data from the literature, discuss statistical differences in the photometry and colors of different stripped SN subtypes, and derive constraints on their progenitors.
The data set presented in this paper includes 4543 optical photometric observations of 61 SN (Section 3.1), and 2142 NIR observations of 25 SN (Section 3.2). All photometry presented here is available in the online version of the journal, and at the CfA 9 and NYU 10 supernova group Web sites. The CfA spectroscopic observations of 54 of our SN are presented in M14.
DISCOVERY
The nearby SN we monitored at the CfA were discovered by a variety of professional SN searches, as well as amateurs using modern CCD technology. Systematic SN searches include LOSS, the Texas SN Search 11 (Quimby 2006) , The Chilean Automatic Supernova Search (Hamuy et al. 2012) , and the Nearby SN Factory (Aldering et al. 2002) . SN 2008D was discovered in the X-Ray with SWIFT (Soderberg et al. 2008 , in XRay observations of SN 2007uy, an unrelated stripped SN discovered in the same galaxy). The LOSS survey, and many amateur SN searches, observe in a relatively small field-of-view (FOV, 8.7 × 8.7 for LOSS) and recursively monitor the same galaxies. Typically, these surveys concentrate on well-known luminous galaxies (e.g., Li et al. 2001; Gallagher et al. 2005; Mannucci et al. 2005) . Conversely, the Texas SN Search and the Nearby SN Factory are rolling searches with a large FOV (2 and 3 square degrees, respectively) with thousands of galaxies searched impartially.
We list the objects in our SN sample and their basic discovery data in Table 3 . Our decision to monitor a particular newly-discovered SN Ib, SN Ic, or SN IIb was broadly informed by three considerations: accessibility, declination −20
• , brightness, m < 18 mag for spectroscopic observations, and m < 20 mag for optical photometry, and age, SN whose spectra indicated a young age were given higher priority. Of course, the latter two criteria are correlated, since older SN are dimmer.
FLWO undergoes a shutdown during the month of August every year, due to Arizona monsoon season, thus, we have no monitoring data for one month each year.
The 37 SN in our sample that were studied in the literature prior to this work (and to M14) are noted in Table 3 . Twenty-two of these were previously studied individually (i.e., not just as part of a survey) in the literature. However the optical and/or NIR light curves are published for only 18 of these 22 SN. In some cases (e.g., SN 2007ke -Section 7.2) the only photometric data published are in a single band, while our data always provides multi-band coverage, in a minimum of three photometric bands. The photometry for an additional 17 stripped SN that are part of our sample appeared in D11 in V and R bands.
The host galaxy characteristics for all of our objects are listed in Table 4 .
PHOTOMETRY DATA AND REDUCTION
Our optical and NIR photometric campaigns are described in detail below, and elsewhere (Hicken et al. 2009; Hicken et al. 2012; Wood-Vasey et al. 2008; Friedman et al. 2014) . We paid particular attention to removing galaxy contamination, as contaminating host galaxy light may affect both the estimates of the peak brightness of the SN and its decline rate (Boisseau & Wheeler 1991) . The optical sample is produced from template-subtracted images in all but 6 cases, where the SN is well removed from the host galaxy (Section 3.1). Thus ∼ 90% of our optical sample of 64 stripped SN have photometry based on template-subtracted images. Similarly, for 80% of our objects with NIR coverage, NIR photometry is derived from template-subtracted images: all but 5 objects out of 25.
Photometry in both the natural and standard system is available in the supplementary material of this paper, as well as through the CfA Web site.
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Below we describe the photometry acquisition for both optical and NIR photometry, as well as the image and photometric reduction pipelines.
Optical Photometric Observations and Reductions
All optical photometry presented in this paper was obtained with the FLWO 1.2m telescope during the CfA3 (Hicken et al. 2009 ) and CfA4 campaigns (Hicken et al. 2012) . Three different cameras were used to acquire the photometry: the 4Shooter 2×2 CCD mosaic (for data before 2004 September), the Minicam CCD mosaic camera September until 2005 , and the Keplercam CCD mosaic Camera (after 2005 August). All cameras are thinned, back-illuminated CCDs, mounted at the f/8 Cassegrain focus of the 1.2m telescope. All U BV photometry is obtained in Johnson U BV , with B and V Harris filters. At redder wavelengths, observations were conducted with the 4Shooter 2×2 CCD mosaic in Johnson RI band-passes, with the Harris filter set, and after 2004 September with Sloan Digital Sky Survey (SDSS) r i filters (Fukugita et al. 2007; Smith et al. 2002) . In addition in 2009 January the Johnson U filter broke and was replaced by an SDSS u filter. Two objects in our survey, SN 2009iz and SN 2009jf, have u data. The typical FWHM in our data falls between 1.5 and 3 , with the larger values typically found in the CfA4 survey. To provide prompt and dense sampling, the SN were observed by observers at the telescopes for other programs, and supplemented by photometric observations on our scheduled nights.
The optical photometry presented here was produced at the same time and in the same way as the CfA3 and CfA4 SN Ia samples. The detailed operations of the optical photometric pipeline are discussed in Hicken et al. (2009), and Hicken et al. (2012) respectively. In brief: we employed differential photometry by measuring the brightness of the SN with respect to a set of comparison stars (ranging from a few to dozens) in the SN field. We 12 http://www.cfa.harvard.edu/oir/Research/supernova/ employed the photometry pipeline of the SuperMACHO and ESSENCE collaborations (see Rest et al. 2005 and Miknaitis et al. 2007 for details), adapted for the 1.2m FLWO.
A finding chart is shown in Figure 1 , with the field comparison stars marked. Comparison stars for each SN are available on the web 13 , and the photometry for the comparison stars used to produce the optical light curve of SN 2005hg is shown, as an example, in Table 5 . The comparison stars were calibrated on photometric nights by observing standard stars from Landolt (Landolt 1992) and Smith et al. (2002) . Aperture photometry in IRAF 14 was used for this calibration.
Color terms are obtained from the standard stars. The implicit color term equations have the following form: for Keplercam-chip2/Sloan, for example, (v − r) = 1.0458(V − r ) + constant. For the UBVRI filters, the lowercase/uppercase letters in the color terms refer to instrumental/standard magnitudes. For the u r i filters, the lowercase letters refer to the instrumental magnitudes, whereas the primed lower case letters refer to the standard magnitudes. Average color terms for each setup used in our optical sample, along with the internal uncertainties in the mean, are available in the supplementary material, as well as online.
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Throughout the survey, five different sets of color terms were used, corresponding to four different camera/filter setups (4Shooter 2×2 -UBVRI, Minicam -UBVr i , Keplercam -UBVr i , and Keplercam -u BVr i ), slight modifications to the photometric pipeline between CfA3 and CfA4 (all 4Shooter, Minicam and much of the Keplercam data before 2009 was processed during CfA3 while some of the data before 2009 and all of it afterwards was processed during CfA4), and lastly, changes in the instrument transmission observed in mid 2009. For each light curve made available online, the instrument setup and pipeline used for the reduction are indicated in the file header as 4sh/UBVRI, mini/UBVr i , CfA3kep/UBVr i , CfA4kep1/UBVr i , and CfA4kep2/u BVr i , respectively. Since no data in Johnson U band was collected in 2009, all our u BVr i is to be processed with the CfA4kep2/u BVr i color-terms. Anyone wishing to use the natural system passbands must ensure that the proper passband is used to correct the photometry.
With the exception of 6 objects that are well removed from the host galaxy (SN 2002ap, SN 2004aw, SN 2006gi, SN 2007ce, SN 2007ru, and SN 2008aq) , we derive photometric measurements from template-subtracted images (see Smith et al. 2002) using the robust algorithm of Alard & Lupton (Alard & Lupton 1998; Alard 2000) . The template images of SN host galaxies were obtained under optimal seeing conditions, after the SN had faded sufficiently, usually 6 months to 1 year after the end of the SN observing campaign. In Table 4 we report the characteristics of the host galaxies for all objects in our sample. DoPHOT PSF photometry (Schechter et al. 1993 ) was used to measure the flux of the SN and its comparison stars. The majority of the stripped SN photometry in this work was produced during the CfA3 campaign and used only one host-galaxy image for host subtraction. However, the CfA4 campaign used multiple host-galaxy images where possible, and for stripped SN produced during CfA4 we use the median photometry pipeline uncertainty as the uncertainty for each light curve point. The CfA4 SN Ia uncertainties (Hicken et al. 2012 ) also added, in quadrature, the standard deviation of the photometry values from the multiple host-image subtractions for a given point to produce the total uncertainty. However, this overestimates the uncertainty (Scolnic et al. 2013) . In order to maintain consistency with the CfA3-era stripped SN, we present the CfA4 data without adding the standard deviation to the CfA4-era uncertainties. The optical photometry of the 61 SN is available for download 16 and in the supplementary material for this paper.
Optical CfA photometry of some of the SN listed in this paper has been previously published : SN 2005bf (Tominaga et al. 2005 , SN 2006aj/GRB060218 (Modjaz et al. 2006) , and SN 2008D (Modjaz et al. 2009 ). The optical data previously published for SN 2005bf were not based on template-subtracted images. Although SN 2005bf is well removed from its host, so host contamination was not significant, here we present the template-subtracted photometry, produced with the standard CfA photometric pipeline. Thus the light curves presented here for SN 2005bf supersede those previously published.
A sample CfA SN light curve is shown in Table 6 , and the photometry for four objects, spanning the best and worst sampling quality, is shown in Figure 2 . Note that for SN 2005hg, SN 2009iz, and SN 2006ep , where the epoch of maximum V -band brightness is known (see Section 4), the epochs are expressed both as JD (bottom x-axis) and as days since/to V -band peak (top x-axis). Marion et al. (2013) , and Drout et al. (2013) .
PAIRITEL J-, H-and K s -band images were acquired simultaneously with the three NICMOS3 arrays in double correlated reads with individual exposure times of 7.8 seconds. Individual images were dithered every fourth exposure in order to remove bad pixels and aid subtraction of the bright NIR sky. Each image consists of a 256×256 array with a plate scale of 2 pixel −1 , yielding an individual FOV of 8.5 × 8.5 .
Sky subtraction is a crucial step in NIR image processing. The PAIRITEL image reduction pipeline software (Bloom et al. 2006; Wood-Vasey et al. 2008; Friedman 2012) performed sky subtraction before cross-correlating, stacking and sub-sampling the processed images in order to produce the final, Nyquist-sampled image, with an effective pixel scale of 1 pixel −1 . The PAIRITEL imager does not have a shutter, thus independent determination of the dark current is impossible. For all SN, the sky+dark values for a given raw image were determined using a star-masked, pixel-bypixel robust average through a temporal stack of unregistered raw images, which included removing the highest and lowest pixel values in the stack. The temporal range of the raw image stack was set to ±5 minutes around the raw science image, which implicitly assumes that sky+dark values are approximately constant on ∼ 10 minute time scales. This reconstructed sky+dark image was then subtracted from the corresponding raw science image. For some SN fields with large host galaxies filling a fraction of the final FOV greater than ∼ 1/5, a pixel-by-pixel robust average through the image series can lead to biased sky+dark values due to excess galaxy light falling in those pixels. However, overall systematic effects are negligible, biasing photometry to be fainter by only ∼ 1 − 2 hundredths of a magnitude. The same sky+dark procedure was applied to all SN fields, including those with large host galaxies. The sky+dark subtracted dithered science images are then registered and combined into final mosaiced images with SWarp (Bertin et al. 2002) , with a FOV of 12 × 12 .
Collection time ranged between 1800-second and 5400-seconds including overhead; the effective exposure times for the final mosaiced images ranged between 10 and 20 minutes. The effective seeing generally fell between 2 and 2.5 FWHM. The typical 30-minute signal-to-noiseratio (SNR=10) sensitivity limits are ∼18, 17.5, and 17 mag for J, H, and K s respectively. For fainter sources, 10σ point source sensitivities of 19.4, 18.5, and 18 mag are achievable with 1.5 hours of dithered imaging (Bloom et al. 2003) .
Photometric data points are calculated using forced DoPHOT photometry at the best fit SN centroid position. Photometry is generated for each SN from both unsubtracted and template-subtracted mosaiced images, the latter produced using the ESSENCE pipeline (Rest et al. 2005) . Typically, a minimum of 3 template images were obtained for each SN, after the SN had faded below our detection limit, 6 to 12 months after discovery. The template-subtracted light curves are created as a nightly weighted average of the photometry produced using different templates. The most reliable photometry is ultimately chosen by visual inspection of the un-subtracted and subtracted mosaiced images, as well as considering the scatter in the photometric measurement obtained by each method. For template-subtracted light curves, a combination of automated and visual inspection also allowed removal of individual bad subtractions and outlier data points arising from poor quality science or template images.
For SN not embedded in the host galaxy nucleus, or with little host galaxy light at the SN position, forced DoPHOT photometry on the un-subtracted mosaics was sometimes of higher quality than the galaxy subtracted light curves. We include in our sample forced photometry NIR light curves from un-subtracted images for the following objects: SN 2004gq, SN 2005ek, SN 2007ce, SN 2007uy, and SN 2008hh . All other NIR SN light curves included here used photometry on the templatesubtracted images, including SN 2006aj, and SN 2008D, for which PAIRITEL photometry is already published in Kocevski et al. (2007) and Modjaz (2007) , and Modjaz et al. (2009) , respectively. A new light curve, generated from template-subtracted images, is presented here for SN 2005bf, and supersedes previously published PAIRI-TEL data in Tominaga et al. 2005 . SN 2005ek is well separated from the host galaxy; the light curve presented here is not based on host subtracted images, however we present additional PAIRITEL data points, together with those already included in Drout et al. 2013 , and originally published in Modjaz 2007. For each SN field, the SN brightness was determined using differential photometry against reference field stars in the 2MASS point source catalog (Cutri et al. 2003) . Each field had ∼10-90 2MASS stars (which achieved 10σ point source sensitivities of J=15.8 mag, H=15.1 mag, K s =14.3 mag; Skrutskie et al. 2006) . No color-term corrections were required since our natural system photometry is already on the 2MASS system. We extensively tested the accuracy and precision of both the PAIRITEL reduction and our photometry pipeline by comparing our photometry of 2MASS stars in the SN observations to that in the 2MASS catalog. The difference between the two photometry values is consistent with zero everywhere in the magnitude range J = 12-18 mag. Thus, we conclude our photometry is well anchored in the 2MASS system. Note however, that the difference uncertainties are expected to be correlated, since the 2MASS photometry values were used to compute the zeropoint of each image in the first place. More details of the PAIRITEL image processing and photometric pipelines are presented in Modjaz (2007) A sample CfA NIR SN light curve, for SN 2005hg, is shown in Table 7 , and NIR photometry is shown in Figure 2 for SN 2005hg and SN 2009iz.
CFA STRIPPED SN SAMPLE STATISTICS
The sample of stripped SN we present contains a total of 64 SN observed between 2001 and 2009. The quality varies. The list below details our objects grouped based on their photometric quality. Several objects are then discussed in the later sections of this paper.
• Our best quality subset contains light curves in at least 4 bands, with data before and after the V photometric peak. In this subset are multi-band light curves of 24 objects, 11 SN Ib, 5 SN Ic, 3 SN IIb, 3 SN Ic-bl, and two peculiar SN Ib (SN 2007uy, and SN 2009er) .
• • A subset of 11 SN light curves for which we could not set good constraints on the date of maximum in any band, or which contains only a few epochs, or less than four photometric bands.
• Finally three objects (SN 2005ek, SN 2008ax, and SN 2008hh) have only NIR photometry.
The distribution of our objects in redshift is shown in Figure 3 , where we identify different SN types with different colors, and Figure 4 , where the color indicates the quality of our photometry. Most of the optical photometric measurements are in B, V , r , and i : 854, 1120, 1115, 1123 in each band respectively; 183 measurements were collected in U band. In addition, the earliest objects observed within our program (SN 2001ej, SN 2001gd, SN 2002ap, SN 2003jd, SN 2004ao, and SN 2004aw) were imaged with R and I Figure 3 , but with the sample split by photometric quality, as described in Section 4 (good, fair, and poor light curve quality).
filter, in place of r and i , with 68 and 60 points in each band for the 6 objects. In 2009 the Johnson U filter was replaced by an SDSS u filter; two objects, SN 2009iz and SN 2009jf, have u band data, a total of 20 data points, 13 for SN 2009iz and 7 for SN 2009jf. In the NIR we collected: 774 measurements in J, 738 in H, and 630 in K s . The photometry for each of our SN is made available as machine-readable tables in the supplementary material, on our Web site 19 as plots, and in tabular form.
20 In Table 8 , 9, and 10 we present observational photometric characteristic for all objects in our sample: the epoch of maximum brightness, the peak magnitude, and the decline rate in each filter, whenever it is possible to derive them. Similarly to what is done for SN Ia, we measure the decline rate as ∆m 15 : the difference in magnitude between peak and 15 days after peak. We simply rely on a second-degree polynomial fit near the light curve peak to obtain these quantities. Notice that these are presented as observational quantities: no S or K-corrections are applied to compensate for the reddening effects of redshift, nor do we correct for dust extinction at this time. A more complete analysis of our photometric data will be presented in the companion paper (Bianco et al., in preparation), and such corrections will be discussed there. The maximum brightness, and the epoch of maximum, are measured as follows:
• For each single-band light curve we select by eye a region around peak large enough to allow a quadratic fit (at least four points, typically several more) but small enough to follow a simple parabolic evolution.
• A suite of N Monte Carlo realizations is generated by drawing each data point from a Gaussian distribution centered on the photometric data point, and with a standard deviation corresponding to the photometric error-bars. In each realization the boundaries of the region that is fit, particularly after peak where in most cases more photometric data points are available, are allowed to oscillate by -Suite of Monte Carlo realization generated for SN 2006aj V -band near peak to determine the peak date and magnitude and associated uncertainties. In each realization a subset of data points is selected where one, two, or three data-points at the edges of the set may or may not be included. A synthetic photometric data set is then generated by drawing a data point (gray circle) for each epoch within a Gaussian distribution centered on the photometric datum (green circle), and with standard deviation equal to its error-bar. The synthetic photometry is fit with a parabola (gray line). The date of peak, the magnitude at peak, the ∆m 15 reported, and their related uncertainties, are calculated as the mean and standard deviation of the corresponding values across all realizations.
including or removing up to three data points. The number N of realizations depends on the number of data points N d used for that particular object: N is the integer nearest to
2 , but no smaller than 200:
• Each realization is fit with a second-degree polynomial. The epochs of maximum brightness and the corresponding magnitudes we report are the mean of the maximum epoch and magnitude distributions in the fit over the family of Monte Carlo realizations, and the errors are the corresponding standard deviations. Figure 5 shows the suite of Monte Carlo realization generated for SN 2006aj V -band near peak to determine the peak date and magnitude, and their uncertainties. Notice that, with a ∼ 9 day gap in the coverage starting about 4 days after peak, the determination of JD Vmax is indeed affected by the choice of boundaries to the region used for the parabola fit. By means of the Monte Carlo simulations this is reflected in a 0.61 days uncertainty. The ∆m 15 can be estimated as an extrapolation of the polynomial to 15 days. However, we only report this metric when it is sensible to do so: when data covers epochs near 15 days after maximum in the band considered, and the quadratic fit is consistent with these data. In the case of SN 2006aj, for example ( Figure 5 ), these criteria are not fulfilled, and the ∆m 15 obtained through polynomial fitting, shown in the figure, is not reported in Table 8 .
In Table 1 and Table 2 we report the statistical differences we find across our sample in the date of maximum, and peak magnitude, compared to V (helpful to estimate JD Vmax , which is usually the reference for spectral phases, even in absence of adequate V coverage around peak).
In Table 4 we report the characteristics of the host galaxies for all objects in our sample. We report the distance to the host galaxy (as heliocentric recession velocity), the absolute and apparent B magnitude, when available, and distance modulus. These quantities are extracted from the HyperLEDA catalog 21 (Paturel et al. 2003) . When not available in HyperLEDA, the NED catalog is used, and the cosmological parameters used, for consistency with HyperLEDA, are:
, Ω m = 0.27, and Ω Λ = 0.73 We report Galactic extinction (E B−V ) for each of our objects based on its sky coordinates, and on the most recent dust maps produced by Schlafly & Finkbeiner (2011) . Note that these extinction maps deviate by about 10% in high-extinction regions from the older, and commonly used Schlegel et al. (1998) maps. The photometry we provided is not corrected for Galaxy, host, or cosmological extinction or reddening.
Among the supernovae in this sample over 80% of the objects have spectra collected within our SN program (M14): only SN 2005kz, SN 2006F, SN 2006ba, SN 2006bf, SN 2006cb, SN 2006gi, SN 2006ir, SN 2007aw, SN 2007ke , and SN 2009K do not have any spectral coverage obtained within our group. Spectral information for SN 2007ke exists in the literature, and it indicates that SN 2007ke is an unusual Ca-rich SN Ib (Kasliwal et al. 2011) . SN 2008hh does not have spectral coverage within the CfA sample and it only has NIR CfA photometric coverage. Figure 6 shows the epoch of all spectra obtained at FLWO for the objects in our sample. In the bottom portion of the plot all objects for which the epoch of maximum V brightness (JD Vmax ) is available are plot- ted against the bottom x-axis: the epoch of the spectra is expressed as days to (since) JD Vmax . In the top portion of the plot the 17 objects for which we have CfA spectra, but JD Vmax is not known (neither through our data nor in the literature) are plotted against the top x-axis, with the epoch expressed as day to (since) our first photometric measurement. Omitted from the plot are all spectra collected at epoch 90 days, however our spectroscopic sample contains many nebular phase spectra (M14).
COMPARISON WITH LITERATURE DATA
Out of the 64 objects that comprise our sample, 37 objects have published photometry. The objects for which data is available in the literature are marked in Table 3 . When photometric measurements exist for an object in the same photometric system of our monitoring program, or the photometric conversion is trivial (when the photometric system for the data available in the literature is well defined) we compare our data with the published photometry. In addition, when more data around maximum are available, our data are combined with the literature data to derive a more accurate date of maximum in V , following the procedure described in Section 4 and Figure 5 .
We find that our photometry is generally consistent within the errors with published photometry for the objects in our sample (Figure 7) , with one notable exception: D11 offered the most complete study of stripped SN light curves to date, and our samples share 17 stripped SN. D11 published photometry in V and R. When compared with our photometry, only two objects appear to be in excellent agreement in both bands: SN 2004gk, and SN 2006jc. SN 2005hg and SN 2007C agree well in V , but shows an offset in R. In addition for SN 2005la and SN 2006jc an independent confirmation of the magnitude is also available. The D11 photometry of SN 2006jc includes data from Pastorello et al. 2007 , and the photometry agrees well with ours. The D11 photometry of SN 2005la includes measurements from Pastorello et al. 2008a , and although the light curves from both the D11 and our surveys are noisy, they are in reasonable agreement.
For the remaining objects, where the coverage overlaps allowing a comparison, we notice that the D11 photometry is brighter, with up to a magnitude difference in R at peak and over 0.5 mag in V (e.g., SN 2006fo, Figure 8) . The discrepancy typically increases as the SN evolve, growing as large as ∼ 1.5 in V and ∼ 2 mag in R at later epochs ( 50 days, e.g., SN 2007D, SN 2006fo) . Figure 9 shows the evolution of the mean discrepancy in V band between the D11 and CfA surveys, as a function of phase. Photometric measurements are included if the separation in time between the D11 and CfA photometry is less than 5 days for epochs earlier than 45 days after JD Vmax , and less than 10 days for later epochs. A single SN can contribute to each bin with one or more data points. Error bars represent the error in the mean offset for each epoch (standard deviation over square root of the number of data points that generates the mean). show a significant photometric offset, with D11 brighter at all epochs, a behavior observed in the majority of the objects in common between the two samples. The discrepancy grows at later epochs, when the SN is fainter, which is consistent with the D11 photometry being brighter due to host galaxy contamination in the photometric measurements. Only V -band data is shown, as the V standardized magnitudes are reported by both surveys in the same photometric system, but similar discrepancies are seen in R after photometric transformations are applied.
tice that all offsets are positive, or zero at best, indicating -Distribution of the photometric discrepancy between the D11 data and our data (see Figure 9) shown as a stacked histogram. Different colors represent different epochs (blue: 0 ± 5 days; red: 40 ± 5 days; black: > 45 days). All values are positive, indicating that the D11 photometry is consistently brighter than our photometry. The difference between D11 and our data is more prominently skewed toward high ∆V at late epochs than near peak. The D11 light curves plateau at these late phases, an effect which we attribute to residual galaxy contamination in the D11 photometric analysis.
that the D11 is always brighter than the CfA photometry, and at later epochs the discrepancy increases, as the D11 light curves reach a plateau.
For all of these objects, our measurements are generated as PSF fitting photometry on host-subtracted images, while D11 performed PSF fitting photometry on ∆V (mag) gold (6) silver (4) bronze (5) Fig. 11.-V magnitude difference between D11 and our (CfA) data averaged in 10-day bins of phase, as in Figure 9 . The D11 data are shown separately for each of the different quality samples in the D11 paper. These samples were ranked from best to worst as gold (yellow line, solid circles), silver (blue line, empty circles), and bronze (red line, exes). The number of objects in each subsample is shown in parenthesis. D11 used only their gold and silver samples in their analysis.
the original images, without host subtraction. Thus we attribute this discrepancy to galaxy contamination in the D11 sample. The discrepancy is consistent with the wellknown effect of host galaxy contamination on SN light curves, as the SN fades and becomes less bright in comparison to the host-galaxy, as described in (Boisseau & Wheeler 1991) . Additionally our photometry has proven to be consistent at the level of a few hundredths of a magnitude on average for a large sample of SN Ia (Hicken et al. 2012; Hicken et al. 2009 ). Visual inspection of the SN images shows that several objects for which the difference is largest are in fact close to the core of the host galaxy (e.g., SN 2006fo) or in bright regions of the host galaxy arms (e.g., SN 2004gt, SN 2004fe) . D11 classified their sample by quality in three groups: a gold, a silver, and a bronze subset. The latter is judged too poor to be used for the analysis and all inference in D11 is based on the gold and silver objects. We notice that, although still typically brighter, the gold sample is in best agreement with our data, while the silver and bronze sample shows the largest offsets (see Figure 8 and Figure 11 ). The host contamination in the D11 sample may affect the time evolution of the SN, and particularly the ∆m 15 estimates, and the use of the V − R color evolution in correcting the host galaxy extinction, since, in addition to giving rise to an offset in magnitude, the contamination is worse at later epochs and is different in different bands.
Finally, in addition to the 17 stripped SN common to our samples, D11 presents photometry or SN 2005eo, which was also monitored at the CfA. SN 2005eo is included in the D11 silver sample, and was originally classified as a SN Ic. SN 2005eo was however removed from our stripped SN sample, as we reclassified this object as a SN Ia (M14). This classification is further discussed in Section 7.3.4.
COLORS AND COLOR EVOLUTION
Our multi-wavelength photometric coverage allows us to discuss the color characteristics and color evolution of the supernovae in our sample. While an in-depth discussion is beyond the scope of this paper, and it will be presented in (Bianco et al., in preparation), here we present the basic color evolution and color-color behavior of our stripped SN sample.
When we discuss colors, color evolution, and for all plots in color space, we correct the magnitude of all objects in our sample for Galactic extinction only. The Galactic extinction E B−V is obtained adopting the Schlafly & Finkbeiner (2011) Table 4 . For each photometric band we use the extinction coefficients A λ normalized to the photoelectric measurements of E B−V as reported in Table 6 of Schlegel et al. (1998) , which assume a reddening law according to Fitzpatrick (1999) with R V = 3.1, and standard transmission for the Landolt UBVRI, the SDSS r i , and 2MASS JHK s filters. These extinction corrections are based on star spectra and we do not correct the extinction for the SN SED. Based on Jha et al. (2007) , who studied this effect for SN Ia, we estimate the correction on R V to be 4%. No host reddening or cosmological corrections are applied. While with spectra and NIR data the host reddening can be constrained (Bianco et al., in preparation), here we use the observed color. This approach is sensible to aid photometric differentiation of subtypes. Figure 12 shows color-color plots for our sample of stripped SN in B − V vs. r − i , B − V vs. V − H, and r − i vs. V − H space. The errorbars in the plot are generated by adding photometric errors in each band in quadrature (disregarding correlation). All objects with a solid determination of JD Vmax , either in the literature or derived from our data (Section 5), are included in these plots when photometry data are available within 8 days of JD Vmax for all four bands used in each plot. In B − V vs. r − i this amounts to 47 objects: 8 SN IIb, 15 Ib, 13 Ic, 6 Ic-bl. Identified as "other" are objects for which we could not determine a subtype (SN 2007iq In B − V vs. r − i all distributions are well consistent with each other to the 1σ level: the subtypes cluster in overlapping distributions and appear indistinguishable in this color-color space (Figure 12, top panel) . When NIR colors are used the subtypes seem to separate in color-color space, although the number of objects available for this analysis is smaller. When including NIR colors (V − H) the number of objects that can be used for this plot drops significantly, as only 15 objects in our sample have a determination of JD Vmax and optical and NIR photometry within 8 days of it. These objects in- the label "other"). Subtypes separate to 1σ level, particularly in r − i vs. V − H. The V − H distribution in fact shows the broadest variation, while the r − i is the narrowest. Amongst the SN IIb only SN 2008ax has NIR coverage, but unfortunately there is no optical coverage from FLWO for this SN, thus no SN IIb were included in the B − V vs. V − H or r − i vs. V − H plot. The mean of the distribution of SN Ib and Ic is still consistent within 2σ, but SN Ib appear redder in V − H, and SN Ic-bl bluer, though this observation is based on only 2 SN Ic-bl and it needs to be verified in larger samples.
While these trends are based on small samples, they highlight the importance of NIR photometry, and we suggest populating such r − i vs. V − H color-color plots in the future to verify the SN-type-dependent color trends observed here, which ultimately could be used to differentiate core-collapse SN subtypes photometrically.
We plot the color evolution of our objects in B − V , r − i , and V − H in Figure 13 . In each plot all photometric data between -20 and 210 days with respect to the epoch of peak V magnitude, JD Vmax , are plotted in the bottom panel for all SN with well determined JD Vmax . All objects in our sample with known JD Vmax are on display here. The errorbars represent the photometric errors. The scatter in the bottom panels of this plot thus represents the diversity in the observed photometry of stripped SN.
The top panel shows the mean color evolution, binned in 10 day intervals, and its standard deviation as a gray area. This is the weighted average of the photometry for all objects calculated over 10-day bins, weighted by the photometric errors. The standard deviation in the average is calculated as the second moment of the distribution of photometric measurements, disregarding the photometric errors. The weighted average colors for a more complete set of color spaces is shown in Figure 14 . Outliers are plotted in color in Figure 13 in each top panel, with the same 10 day binning, and errorbars representing the standard deviation within the bin. All objects with a binned color data-point with a 2σ lower (upper) limit above (below) the average by more than 2 standard deviations (standard deviations of the average in this case) are considered outliers, are plotted in this panel, and identified in the legend. Note that SN 2006jc (Section 7.3.2) is an obvious outlier in each of these plots (gray circles) with early blue and late red colors. SN 2006jc is removed from the calculation of the mean color evolution, as it is known to be spectroscopically peculiar and its late-time color-evolution is driven by non-intrinsic SN processes, such as dust formation (see Section 7.3.2 and references therein). Other outliers are discussed in Section 7.
Finally, we present the average color evolution across our sample, and its standard deviation, in Figure 14 for B −V , r −i , and V −H (left), and U −B, V −r , H −J, J −K (right). For B−V , r −i , and V −H these averages also appear as shaded regions in Figure 13 . The average, weighted by the photometric errors, is generated in each color band as described in the previous paragraph, again excluding SN 2006jc.
We notice that:
• the largest color variation is observed in V − H: in time, (Figure 14) , as well as amongst different CfA color (mag)
14.-Average color evolution of the stripped SN in our sample in several color bands. The weighted average, weighted by the photometric errors, is generated in each color band excluding SN 2006jc. Colors are calculated from our photometry, then binned in 10 day intervals. The sample standard deviation is visualized as a shaded region. The SN are corrected for galactic reddening, but not for host extinction. We have 8 and 5 data points for V − H at phase 70 and 80 days respectively, and 6 for U − B at both 30, 40 days phase. All other bins include 10 or more data points. Epochs later than 40 days are omitted for U − B as 3 data points are available. These weighted averages for B − V , r − i, and V − H are also shown in the top panels of figure Figure 13 . ation in this plot). Two causes may contribute to this effect: the small size of the sample that has photometry near JD Vmax in both V and H, which is only 20 objects, and host galaxy reddening effects. High reddening would have the most impact on the bluest and the least on the reddest band, and would result in a large effect in V − H, since we are bridging an interval of over 1100nm in wavelength. However reddening would affect the spread in color equally at all epochs (the standard deviation of the mean color, which is in fact large, typically ∼ 1.5 mag). The color evolution over time is due to intrinsic changes in the SN SED as the SN evolves. The mean V − H color spans a dramatic 1.6 magnitudes between 10 days before and 50 days after peak;
• the least variation is in r −i : only 0.5 mag total as seen in Figure 14 both for the standard deviation, and for the change in mean color over time. Narrow standard deviations are also observed in H − J and V − r , while J − K s shows remarkably little color evolution;
• the r − i colors at peak are intriguingly similar for all objects. This was also noticeable in Figure 12 , especially for SN Ic-bl, although only 6 and 2 SN Ic-bl are plotted, respectively, in the top and two bottom panels, due to the availability of photometry in all four bands needed for each plot. However, we can measure the r − i color within 10 days of JD Vmax for 7 SN Ic-bl. We find a mean r − i peak color for SN Ic-bl of < r − i > peak = − 0.025 ± 0.01 mag. The standard deviation for the distribution of other types is at least twice as large.
These color evolutions and the relation between colors are worth a more thorough investigation, since they will be valuable in typing and classification in synoptic surveys where the data volume renders spectroscopic identification infeasible, and followup resources will be scarce compared to the number of discoveries. A more complete analysis of the colors of stripped SN, and their correlations with types will be presented in Bianco et al. (in preparation) including SN data from the literature. Maund et al. 2007) , and possibly powered by a magnetar at late times (Maeda et al. 2007 ).
Our light curve has excellent multi-band coverage of the region around peak brightness, both before and after peak: the first CfA optical epochs were collected on JD 2553471.742 (U ), while NIR coverage began 10 days later. The CfA optical and NIR light curve of SN 2005bf is shown in Figure 15 , left panel. An early peak is clearly identifiable in the bluer bands U and B, and (less clearly) in V on JD 2453476.75. A later, more prominent peak, visible in all bands occurs in V on JD 2453498.96 (JD Vmax ). Our photometric coverage continues through JD 2553526 in optical wavelengths and JD 2553525 in NIR. An in-depth phenomenological discussion of these peaks was presented in Tominaga et al. Kasliwal et al. (2011) . Our data does not cover the rise of the light curve, thus we estimated the V -band maximum using the Kasliwal et al. (2011) data according to the prescription described in Section 4, and applying a shift corresponding to the median difference in time between R and V reported in Table 1 . Adding the error to the fit (0.32 days) and the standard deviation in the time offset (1.4 days, Table 1) in quadrature, we obtain JD Vmax = 2454371.2 ± 2.1. While our photometry is sparse, and our coverage begins near peak, we have coverage in four bands BV r i , with four epochs in B and V , including a non detection at JD=2454402.8, and five in r i . This allows us to probe its color evolution, and we notice that SN 2007ke shows scatter (Figure 15 , right panel). Additionally, it was noted (Kasliwal et al. 2011 ) that SN 2007ke is well removed from its host galaxy (compare its separation of ∼ 0.5 arcmin from the center of the host, Table 4 , with NGC 1129's radius of 1.6 arcmin: the extinction corrected apparent semi major axis of the 25 B mag/arcsec 2 isophote reported by Hyper-LEDA, Paturel et al. 1991) . Additionally, SN 2007ke is the only SN in our sample to arise in an elliptical host galaxy (see Table 4 ), confirming the environments of Ca-rich transients are unusual, compared to stripped SN host environments, as pointed out in (Kasliwal et al. 2011 ). Figure 13 shows the color evolution of our SN in B −V , r − i , and V − H. The top panel in each of the three plots shows the mean color evolution, as described in Figure 14 , and over plotted are the color curves for outliers: objects whose color, binned in 10 day intervals, is at least 2σ away from the 2σ limit of the color average in one or more bins. Three obvious outliers in these plots are discussed in this Section: SN 2006jc, SN 2005kl (both outliers in all three color spaces), and SN 2005la (outlier in B − V , and for which we have no NIR coverage). Additionally SN 2008D is a > 2σ outlier in both r − i and V − H. Although SN 2004gt, SN 2005az , and SN 2007uy, also appear in the top plots in Figure 13 as outlier in one color space, their classification as outlier is weak, due only to the distance of one early (SN 2005az) or one late 10-day bin (SN 2004gt, SN 2007uy ) from the sample average, and are not discussed individually. Figure 13 , but it is a > 2σ outlier in both r − i and V − H colors. Its light curve is redder than the mean over the entire evolution, and in fact SN 2008D is known to suffer significant host reddening (A v ∼ 1.5 − 2.5 mag -Soderberg et al. 2008), in addition to the early (prior to −10 days to JD Vmax ) blue excess attributed to cooling of the shock-heated stellar envelope (Modjaz et al. 2009 ).
Unusual color evolution

SN 2006jc
SN 2006jc is classified as a SN Ib-n. A re-brightening in the NIR light curve of SN 2006jc was noticed first by Arkharov et al. (2006) . Our NIR data has exquisite sampling of the NIR re-brightening, which begins near JD 24541050, or roughly 40 days after peak, adopting the peak determination of Pastorello et al. (2008a) , and continues with regular sampling through ∼160 days after peak. We also present regular photometry in optical bands that continues through 100 days after peak. Optical and NIR photometry of SN 2006jc can be found in the literature (Mattila et al. 2008; Pastorello et al. 2008a) . We plot our light curve in Figure 16 (left panel), and color time series in Figure 17 . The unusually blue early color of SN 2006jc at early times, and its later NIR re-brightening have been explained by complex interaction with circumstellar material. The early blue color is due to interaction with He-rich material ejected by the progenitor in prior outbursts (Pastorello et al. 2007; Smith et al. 2008) , and the reddening is due to production of dust triggered in the ejecta at later epochs (Mattila et al. 2008; Pastorello et al. 2008a ). 0.6 mag for 0 to 100 days after maximum) when compared to non-interacting stripped SN, as in our Figure 13 . The bluer colors of these SN Ib-n and SN 2005la are due to both a bluer continuum (most likely due blending of FeII lines from fluorescence, and to strong He lines in emission. Figure 13 ) is consistently and significantly redder than the sample mean throughout its color evolution in each color space. However it is not spectroscopically peculiar. The SN is in a bright and high-gradient galaxy, making image subtraction difficult, and resulting in the large errorbars, especially in B. From the spectra, published in M14 it is evident that the SN sits in an HII region. SN 2005kl is classified as a SN Ic in M14. The sparse spectral coverage cannot rule out the development of He I lines near peak, which would modify the classification to SN IIb. We notice a supernova that shows a qualitatively similar color evolution, with suppressed B flux, and red colors, is SN 2005eo. CfA light curves for both objects are shown in Figure 18 . While SN 2005eo was initially classified as a SN Ic, and thus included in the D11 sample, we now reclassify it as a late SN Ia (M14) 22 . With its reclassification the earliest optical photometry in D11 is actually catching the second R-band peak of the late SN Ia. Both SN 2005kl and SN 2005eo are found in early type spiral galaxies. Neither object suffers from significant galactic reddening (see Table 4 Our photometry provides additional data for 37 supernovae already discussed in the literature, and the first published measurements for 27 new supernovae. Among the objects previously published, we are publishing photometry for 6 objects studied in the literature at other wavelengths (radio or UV), or with methods different than photometry (e.g., spectroscopy, or host and progenitor studies, see Table 3 ), but for which photometric measurements had not yet been published. Stripped SN spectroscopy from our group is presented in M14, complementing this data set with coverage for 54 of our total 64 objects. This is the largest stripped SN data set to date, containing multi-color photometry in bands from optical U to NIR K s . Our sample includes 64 stripped SN, 22 with both optical and NIR measurements, 61 with optical measurements, and 25 with NIR measurements. This doubles the current supply of stripped SN objects in the literature. All SN have multi-band data, allowing the determination of multiple colors. Our photometry (described in Section 3.1 and 3.2) is produced from template-subtracted images, for all but 6 objects in optical bands and 5 in NIR, since those objects are well removed from their host galaxy. We compare our photometry with literature data (Section 5) and find agreement within the errors for most published SN. However, we find D11 photometry to be brighter than ours by as much as one magnitude at peak, and even more at late times. We attribute this discrepancy to host galaxy contamination in the D11 data, since the D11 photometric data are not based on template-subtracted images.
SN 2005kl
SN 2005kl (light blue in
A solid determination of the epoch of maximum brightness in V -band (JD Vmax ) is now possible for 36 objects using our data in combination with existing literature data (Section 4).
With these data we investigated the color behavior of stripped SN (Section 6), with the caveat that no corrections for host galaxy extinction have been applied to our data. This approach captures the observed color behavior of stripped SN (also adopted for SN rates, in Li et al. 2011 for example) , and simulates the parameter space of current and future optical and NIR surveys such as RATIR (Butler et al. 2012) and LSST (LSST Science Collaboration and LSST Project 2009), assuming the reddening of the SN in our sample experienced is representative.
We present an intriguing separation of different stripped SN subtypes in the r − i vs V − H color space, with SN Ic-bl appearing bluer than both SN Ib and Ic, based on the 19 stripped SN for which JD Vmax optical+NIR colors can be determined, but cautioning the reader that in our dataset only two SN Ic and two SN Ic-bl has sufficient photometric coverage to be included in a r − i vs V − H color-color plot evaluated near peak (Figure 12) . We also observe a very narrow distribution in r − i color for SN Ic-bl, with a standard deviation of only 0.01 mag around a mean < r − i > peak = − 0.025 mag. This standard deviation is at least two times smaller than for any other subtype. As the data set grows, these color-color plots hold the promise to separate supernova types by photometry alone, especially with the advent of new NIR surveys (e.g., RATIR -Butler et al. 2012; Fox et al. 2012, and SASIR -Bloom et al. 2009 ).
In addition we identify a number of individual SN with peculiar color behavior -some of which were known to be peculiar from spectra (e.g., SN 2005la and SN 2006jc, both SN whose ejecta are interacting with He-rich and for SN 2005la, also H-rich circumstellar material), while others are spectroscopically normal (SN 2005kl) .
Finally, spectra for over 80% of the objects we presented here are presented in a companion paper (M14). The availability of spectra with ample coverage at several epochs for most of our objects, offers an opportunity for an accurate statistical assessment of the photometric diversity among stripped SN types, which is necessary for classification in upcoming large synoptic surveys, as well as for future progenitor studies.
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